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Introduction 



In 1973, under the general terms' of a Scientific and Technical 
Cooperation agreement which exists between Canada and West Germany, a 
delegation- of German experts in Computer-Aided Learning (CAL) visited 



Canada. The objectives of the visit included making a preliminary 
assessment of ^e pos'sibilities of cbo^p^^ration between the two countries 
in the fieid of CAL. The delegation visited se^ten Canadian CAL centres 



and held discussions Ifith representatives from -three other centres. The 
visit resulted in a^frui^ful exchange of inforiaation and the establish- 



roent of useful individual contacts. The German delegation recommended 
that a reciprocal visit by a Canadian delegation should take place in 
order to better define areas of cooperation and to promote contacts 
between CAL 'centres. \ 

V|?ith th^^ cooperation of the Edt2(J^sk)nal Technology Branch of the 
Department of Communications, and the ^Ministry! of State for Sciex 
Technology, the NRC Associate Coramittee^oivlr^tructiQnal Techno lo^Va^.^ 
organized a visit of a Canadian CAL delegation to Germany, in October 
1974. The delegation, whi^K^ led by Dr. Herbert J. Hallv)orth o^the 
University of^aljary^, visited six centres following an itiner^y 
.sijg:^»sted by the German Government. Each of these centres has a major 
)rojert underway which is funded under the Data Pr^e^ing, Support 



i 




Progrnm of the IJ^c.deral Republic of Geripany. In acldii:ion t/5 the projects 

these centres which are described in detail in. this report, CAL work 
whjLdbuha? been, or is being funded under- this prbgranl includes the 
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following: Institute of Technology, Aachen (computer lan^age ^eveio^e^ttl? 

and initially some hardware development); Nixdorf (production o^\bl system 

^ ? - 

called BAKKALAUREUS, which-i.ncluded slide projection and' audio presen- 
tation bilt^ was limited to multiple-choice responses); Siemens (development 
of LIBIA, implementation of PLANIT, development of programs for test 
generation, development of a data bank system for use by scho6r adminis- 
trations); BTZ, Weisbaden (development of a specialiEed language to 
teach cpmpute'r programming, a computer managed instruction project 
conc^prned with teaching mathematics to physics students); Priedrich- 
Wilhelm University of The Rhlhelamd / Bonn (invfes'bagation of medical 
instruction using the computer X;, Justus Liebig University, Giessen (use 
of CAL to teach economics). In/ add itioi^^to these, a Aunber ofrprojects 
ar.e underway related to the development of softw^>e for applications in 

* ' . ■ 

the area of school administration/ Detailed information and the names 

/ ^ • . 

of contacts for specific projecj^s can be obtained from Herr Lindner; 

-Institut fur Bildungsinf ormatik Vorstand; R^tefi^austr. 6^-71; 4790 

Paderhorn, Postfach 467; West Germany. 




the Data Processing Support P^gram . 

Major support ^ts^ being proVidod for computer development and 
npplications in fho Federal Republic of Germany through a coordinated • 
program, which has been underway since 1967. This program is being 
carried out by the Federal Ministry fpr Research arid Technology and 
involves cooperation with governments of the states (Lander), with ^ 
-industry, and with educational and research institutions. The Second; 



\ 




Data PrcTce^sing Support Program which covers the period 1971-1975 has 
the following general objectives; 

increased and broader use of data ptocessing in business and science; 

rnt ionnl iziit ion and increased efficiency of computer use in govct;Ti- ^ 

^ - ' / \ * 

mvnt intc*rnal administrative services ,^ind services to the pdblie; 

dt»V(-lopment of basic computer capabilities in areas such as computer 

] science, communications, engineering, etc . ; 

- creation of a well-balanced competitive situation for the German 
computer industry in European and world markets. 

Within the current program, special emphasis is placed on education 
particularly the e'ducation of data processing personnel. At the university 
level, res(*arch and develojjment are promoted in the fundamentals of computer 
srienrt* as well as in the area of specific computer applications in various 
university departments. The integration of the computer in research and 
teaching is prompted by the provision of sufficient and easily accessible 
computer capacity.- 

The underlying objective of the promotion of research and develop- 



mient projects is to develop the capability necessary to successfully exploit 



the computer in both putlic and non-public fields. Specific areas ^receiviaig 
support are: 

i 

romputer-ai.ded information, control and' del:ision systems; 

conipi*jter applications in the field of education; 

* * * • 

data pr()cosj> Inj; in medicine; ' 

c:omput(*r-a idod development /ind design; . • " ' 

process ' control systems. \ I 



The program is alsb concerned with^proinoting the development 

Standard software packages and providing guidelines for the acquisition 

of computing equipment to ensure a reasonable degree of standardization 
* . l» ' ' * 

Another significant aspect of the ^program i/the subsidization of 
industrial research In tho3e areas which are con^i'c[ered vital to the 
competitiveness of computer companies* \ '^ 7 - 

.Expenditures under the program.for the period 1971-1973 have 
boon approximately 9f>6 million DM (368 million Dollars^, broken down as 
follows: " • ' ' ' , ^ 

- J, 

Data processing applications _ .220 k 10 DM 

' * <- 
University and training 184 

Computer systems and technology 5100 / 

^ c-^ 

GMD (Institute for Math^atics and Date Processing) ^ 62* 

^ A detailed summary of expenditures for the first and second 
data processing support programs can be found in Donth (1974)., ^ 

Program Administration ^ 

* * 
^ . The program is administered through **projec t-ca^riers^ 

InstLtutyns which are responsible for specific aroAs of the program- 

filach of those institutions has a demonstrated c^pabiWt^^ for 

which \x\\^ responsible and has ^elated in-'house projects underway. For 

example/ FEoLL (Research an^;-Development Centre for Substantiated 

Toachiiig and Learning Methods) is the project carrier . in the field of 

date i/rocessing applications in education. 



Frojects, which may be undertaken by industry, government 
departments, ({miversities or other educational institutions, are 
discussed with the project carrier and a proposal is submitted to»the 
ministry. Upon approval, funds ^llocate^^^o^^^^ife^pr^ are transferred 
to the pro ject, carrier which is respetisible for the direct ^administration 
of the project, including, technical review. ^ 

Project proposals may come to tlie project carrier from outside 
agencies, or they, may be solicited by the project carrier. Through the 
program it is. possible to support projects which are undertaken, jointly, 
by industry and university, for example. . 

The use of institutions as project carriers, in which related 
work ^is underway, provides the necessary technical expertise to assess 
project proposals and avoids unnecessary proliferation^ of bureaucracy, 
but it can result in conflicts of interest when project proposals are 
submitted by the institution which is also the project carrier. To avoid 
such conflict, the project carrier function is operated as a separate 



unit in the institution and when proposals come from within they are 

^ ^-^^ ' 

procfssod in the normal..^<Jay^_^^^-U^ of the project .by thip Ministry 

however, Vundj? arc transferred directly to the 'insti tution , not to tha 
project -carrier^ Thus the project carrier is not called upon to monitor ' 
ptoie^ ts within its own institutio'n, 

Comput^ Applications in Education ' * . ' *» 

In&ai^ijany, education is the prerogative of the states or Lander 
Responsibility for fhe promotion of scientific research and development 



is within the area of •responl1Mli.ty~^r--th,e^f ederal government. 

amendment to the constitution in 1969^e^mi^ tliKceirtral government 

and state governments to cooperate in the planning>fC^d-ucation. 

.^As a result of this political structure/ within th'e data 

prorosslnR^^)rogram^.d^^ government's direct promotion of research- 

ond d(welopment related to education must be conc(^rned/lflth the technical 

aspectfs. Any implementation roust be carried out by local epirernmen|a - 

but there can be cooperation with- the central govertim^t if desired. 

\ ' ' . ' - ' 

' ♦ the specif ic afield of« Computer-Aided Learning, the Federal 

• ' • \ * » 

^Ministry fox Research and Teclfinology promoteg^ research and development 
involvirtg hardware, software and some courseware necessary to test the 
development systems- The Federal Ministry for Education' and Science * 
participates in the program^^^ ^promotes cooperation between the federal 
government and the Lander/^ carry out CAL, projects in model schools. It 



is the responsibility of the Lander, how^/er, to make the decision 
regarding^ the introduction of^^ Jntb the schools. It is- to be noted 
that each of the six projects visited, by the delegation was receiving 
support from both the central and tl)^<[ocal governments. ' 

^ Expenditure by ^the federal government on instruct it)nal .applications' 

of the computer under the Program amounted , to 35 million^DM (13 million 
Dollars) in the period 1971-1973. ThJLs can be divided into "approximately^ 
5 million f or admiTji^trative and/ planning related applications and 
30 million for Comp^jler^Aided Learning. . ' 

^^^^ npproncjt^. to CAL witMn the' program seems to emphasize the 
nppl lc\'itioir^f the t'Oipputer as an adiunpt to -the teacher. Comparatively" 
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' little attention is being given to main line instruction b^^ means^ of the . 
computer. Specific are^s of CAL which were singled out as being oi high . 
importance are'probiem solving and simulation and gaming. The questiqh / 
of c5st-ef fettiveness of CAL is considered important and is undei-study 
hut it was felt that it -is not possible to provide all of the answerS'to^ 
rho cost-of foctivetiesai questioYi at the present time,^ Application areas 
of CAL^have been confined to the formal school sysj^ed and educational ' 
instit«^t ions. industrial training projects have been undertaken as 

program but it was noted that Lufthansa"^^ independently ^ 
of the program, developed a CAL system utilizing dts computer-based 
reservation system^, 

4 

I 0 ' * 

Gesellschaft fur Mathematik und Datenverarbeitung^^H (GMD) f^^' 
(Society for Ma thematics and Data Proces sing Limited) ' . 

The GMD was formed in 1968 by the Federal Republic of Germany ^ 
and. the Land Notth-Rhine-Westphalia ,as a, large scale research institution 
to ca^y out-application-orientdd basic research, applied research ^and / 

development in the field o^^data processing. The GMD is divided^ Into 

' 1 

two m<jin parts, the Research institution and project-management departfnents . ^ 

The research institution is made'up of ten institutes plus a, 
Computing centre with a budget for 1974 of- 48 million DM. The institutes 
l^over the following elds: 

LSjvnjTigvnnd decision .i^ystems; 
ma t ht>mn'tTe s ; * • 

gr«'iphicnl data procVs^g and structure reco^rit4.on; 
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- 'computer and program structures;, 

information systems*' research; 
^ ' software technology; 

teleprocessltxg'; 

data processing and the law;. 
' information systems; . * 

education" in info^^tlcs. 



t V 




The c6]raputing*centre7of GMDipperates-^jfuipm^nt at three Jocation 
^^ixllnghpveji<^onn and Darmstadt) and provides support to the research 
and traifii^ig projects of GMD, and for computing requirements of- the 
ffederal goyernmen f and the Land Nor th-Rh in e -Westphalia . ■ ■ , 
•The institutes unTCrtake research and development work for 
government jdep^rtmen ts"^ as well as working closely with universities knd 
industry. In general, work which is undertaken for other" government , 
departments has 4 high multiplication effect in that the projects have 
a -Mose rei|.at!l,onr to the on-going *in-phoijse research^ topics4 . . ' , 

he project .management sicL? *of GjMD handles technical^ monitdring 
of dat'a^^:g:g^essihg;project^ sf^onsored by the Fedefal Ministry, of Research 
and technology within industry, including evaluation-,of p^rDjeht proposals,! 
Within the Second Data Processing Support Program, GMD is the project 
carrier foi: market-oriented research and de^eJxJpment projects- and 
future-oriented development pt^jects* *The 1974 budget* for the. project- 
nagomont activity ofoS is approximately 180 ijldlion DM (68! million^ 
Vars). Tho organi^^ariorial s^tructure of the^GMD is illustrated in ' 



Within GMD, activities involving educational applications of the 

computer are the concern of the Institute for Education in Informatics" 

The institute operates as a college within GMD with two main objectives. * 

These are to provide for the educaftion oV public service personnel in 

> 

data processing and to carry out research and development related to 

computer education. * • 

. * - • 

V 

Iti' its educational role, the institute provides courses It T" = 



mathematics and computing. The structure of the data processing course 
is as follows: ' 



- basic training 4 weeks 

common special training* 11^ weeks 

1- for Data Processing Managers %- 

^ ^ for System Analysts ' i 

3. for Programmers 

special courses 1~3 weeks 

data base management * 7 

. statistics ^ 

teleprocessing ' » 

s imulation - ^ - ^ 

roxt manipulation 

Instruction is given In small groups, with a lot of use being mad 

of the computer and television. Twelve "group-rooms" ^re available, each 

with a capacity for 6 students and equipped with a computer terminal and 

a television monitor connected to a central TV studio in th^-^hool. 

Audio feedback from the student rooms to the TV studio is possible. The - • 
^ .1 



tns^tTuctor can lecture and assist students* inr specific group-rooms by direct 
r cQ^unicatipn ftom _the^^t;udio> Throughout the process, the cbmputfer is used 



as the m^in tool'of instruction, 

^ An extensive insWuction-priented editirrg systejiHias been develt)pecl 

which caji*be used effectively at three levels: J^^ginneVf normal programmer, 
and highly trainexT^specialist . At the highest level, a sophisticated text 
^^pfocessing language is incorporated in'the editor Comparable to SNOBOL. 
Extensive use is made of thdr^f acillty in modelling applications. 

. Research activities of the institute arre divided, into t^ee 
areas ' ^ 
improvement in use of the computer in education in general; 
development of model systems, including, for* example, • models^of the 
eb^uter f or b^gdfiners, of operating systems, and economic models; 



- curuicular research. . ' 

^ Mhch attention is being given to the use of the computer in 
simulation and "gaming activities. In these activities, the students act 
out a scenario an^xthe computer is used to provide control, to route 
messages, to resolve dispute's related to request conflicts, artd to keep 
minutes. Pfotocdls are developed to describe the activity and to {Provide a 




so 



lution to »the problem* An example illustratipg t^e applicatio^ of this 



technique is a study ^of the cont^^ol^of govemmefrt vehicles in the Bonn area. 

' \ " - 

^ » On the premise that most pr^igramming languages which are effective 
for practical applications are too complex for beginners, a "Student- 
Oriented Language" (SOL) is being de^elope^ to introduce students t^ 
computer programming. The target /Characteristics of the language are that 



V 
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..it be simple, ^consist of few elements .and support modularity and sfiructurecj 
programming. The language is "ALGOL , influenced" and, wlvile it has not yet 
be^n tested, the description given Vould indicateN^hat it will provide a 
useful instructional tool for an introduction to programming. 

p 

Areas of Possible Cooperation 

While direct exchange of CAL materials and programs wo'uld be 

limited' by the language difference, exchange of information regarding 

* 

techniques could be of considerable value. Specific activities at ©ID v^hich 
would seem to be of interest to Canadian institutions include the method of 
using the video display unit as an instructional tool, the techniques fx>r 
developing protocols in simulation and gaming, the student-oriented 
language for introducing programming, and the methods used for introducing , 
members of public service departments to computer utilization. 

Fqtschungs und Entwicklungszentrum fiir Otjektivierte Lehr - vind - 
Lernverfahren (FEoLL) ' 

(Research and Development * Centre for Substantiated Teaching^and * 
Learning Methods) - ■ ^ 

' • ^ ~ /- ^ ' 

• "^'^ • 

1. Organization - • / 

FEoLL, located at Paderborn, is a centre for research and deyelopr- 
ment on methods of learning and teaching involving technology. Essentially"^ 
FEoLL carries out fundamental research on th^^ techniques of programmed 
learning, teaching machines, computer-assisted learning and o/ttfer media. 
Development is undertaken also. .of computer programs, models ajbd har<vare 

r 

which can be used in teaching ^s well as in experiments as part of pil^ 
projects and, economic and Sociological analyses related to the utilizatioJ 
of these media. 

16 - : 



-Tniis:.^Centrev^^^m4ed^ 1970, Is fiiyanced and administered as a 
publicly-ovned institute by cl^ provincial government of North-Rhine- 
Westphalia. FEoLL eint>loys ap'prpxto&^ly 100^j:^earch workers. For the 
most^Jpaj^t , they .are university jxrx)ressors engaged under contract for a 
period, of fiv^^years. The^annual budget is of the/ order of 2.8 million 
dollars and theL^nagement of FEoix expects that ^ the_federal Ministry 
oi Education w£li* agree to pay .50% of this, beginning in 197-5. 

FEoLL' consists of six institutes and three cen^tpax project 
gtoups: ' • /"^^ * I 

Institute for Educational Computer Science; ^^^^ 

Institute for Educational Cybernetics; 

• ^ < 

Institute for Educational Science; 
Institute for Scientific and Planning Theory; 
-v^ Institute f o^EducationalvAdministration; 

Institute for Integrated Media Systems; ' ^ 

Central Project Group for Media Teaching; - * * | 

Central Project Group fpr Media^ Sociology; ^ ^ 

Central' Project Group f ^ Data^^t^rocessing in Education. ' 

FEoLL was chos^n'in 1972 as the administrator or "ptojec^t carrier" 
for the use of the computer in educatitTn within the framework of the Second 
Data Processing Support^rogram which is under the direction of. the Federal 
J^lnistry for Rese^^ and technology. The central projtct group ^f FeoLL 
for data pi^p^ssing in Education has the following functions: ! 
- roviej/ project proposals fr<^m educational organizations and other 
German institutions whicli deal with the use of the computer in 
education Cboth* administratively and pedagogically); ! 



t 



million for' about fifteen projects. 
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'organizational structure of FEoLL 



Federal Govenment 



Ministry for Research 
and Technology 

Advisory Committees 



\ 



ProVincta:^ Government 

Ministry for Science and R^earch 

Directing Council: 
\ Presiden^t-r-^STnlstry for Science 



Members: 



''and Research 

-^Ministry for Public 
Instruction 

Minist-ry-of Finance 



\ FEoLL 



Governing Director and Manager: H. Kurt Seelmann 

Dr. M. Lansky " - 



Assistant Director: 



! Project 
Carrier 
Group 





Adminis- 






trative 






Services 





Six Inst:. 
Two Proj^c^ 
Groups 



tutes 




Project financing and monitoring Pilot projects in 



for* educational and other 
institutions in Germany 



of North-Rhine-Wdstphalia » 



the province 



2. Description 

^e limited duratipn of the visit to FEoLL restricted detailed 




study, to the work of the Institute for Educational Computer Science, 
directed by Dr. Lansky. This Institute is composedof four departments: 



- technical systems _ u^, Censh 

- mathematical structures and models - Dr. Tauber 

- information processing ^ _ Mr..Kernell 

- planning of experiments and evaluation - -Dr. Krause 

2.1 Technical S ystems V ' , - 

As it is expected that next year , ^beachirig of computer science 
will become a formal part of the secQndary curriculum for 'students of 16 
•to 18 years in the province of Norti-Rhin^iwestphalia, FEoLL is currently 
carrying out preparatory work to this end: 

^-^ development of smail, low cost, analog computers for secondary schools 
These computers: 

. permit connection to commercial colour television receivers to' ^ 
\ display curves and mathematical figures^ 

pertSit connection to plotters ^ 
. can include digital programming modkei^^order to simplify the 

programming and to^exterid their teaching possibilities - 
. are comp'act,. the^smallest occupying approximately 14 square inches 
development of simple audio visual devices which can be controlled by 
computer, such as: «^ ' , <r ^ 

slide projector 'of which the principal element is a-thin disc, ■ 
approximately 10 inches In diameter, on which are placed app^oxi- 
rriatjely 60 s^all slides which can be se^ct^yely displayed by the 
colnputer. (A laboratory prototype" was seen Vut this was' not in 
•operation) • , ' 

20' 
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an interface for commercial audio cassettes'^^capable of positioning 
1000 audio tiiessages on^tfie b^sis of a sequential count. This 
equipment of simple, technology and low cost is currently opera- 

'1 'X ^- ' ■ 

tionali in the laboratory • , 

curriculiin in information. sconce: in anticipation of it becoming . 
^ official course,' a secondary level curriculum in informati6n science 
is currently being detailed 

teacher education: teachings machines (BASF model LG 5100) are being 
utilized in FEoLL in an experimental manner for the education of 
future teachers of infomation scieiYce. 

* ' ' ^ / 

2.2 Structures and Models 

♦his department is currently developing the following computer 

programs: ' - 

CUUV (Computer-aided preparation of lessons) ^ , 

This software is aimed at helping teachers in the preparation ofl courses 

by producing sequences for the teaching of concepts. Starting 

from information previously stored on the content of the course and a 

model giving t^e differential relationship between learning, unlearning. 

and the forgetting of concepts,^ the computer ptesents questions to the 

teacher concerning the relations between the concepts in such a manner 

as to be ^ble to produce .a logical teaching sequence (incorporating'- 
I * • 

revisions). This software is currently being tested at the comprehensive 

♦ * \ * 

school in Garbsen. ... 
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ARD » ^ ' ■ : " 

This program extends the_above software, CUUV. Beginning with a 
teaching strategy selected by the professor, the" comi^titer adapts logical 
teaching seque'^ces to a pedagogical strategy In order to produce a 
complete course. This software is still in the developmental stage. 

This ^computer-managed instruction 'program is for the education of "^-^ 
future teachers of media., these ^teachers study at home using 'materiaL 
furnished by FEoLL an.d can have certain exercises and work corrected 
by the computer through the p;rogram AVA. Th6 ev^luat^on and comments 



are .returned by mail to the stuBent.*',;^ 

C6LP (Computer-aided strilctuiring of curricula) 




This software "has the g6ai^\f prescribing the wKeae of a given course 
of studies at the univetsity^ij^ starting from/Lnform^tion specifying the 
pre-requisit^s |or each course. 



'2.3 Other project^. 



The two ofh« departments of the instirtute are carrying out several 

^^^.--^ * ' ^ • 

small ^expjerlm^ntal ^jroj^t's In -the schools of- the province on the^applidation 



of computer science,^ specif fc^Hy in two technical schools and also' for 
( disjadvantaged 'students. These projects appeared to be at a very early stage. 

3. Cooperation « C ' % 

^ - - ^ \ . ; 

* ' . The yisft to EEoLL was, of too short a duration to be able to 

■ . • I 

specify in great detail the mechanisms and objectives of possible col- 

i \ ' ^ > * " 

' laboration but some ^po.i^ibillties can be identified.- 



The work of FEoLL being often very theore^cai, fi 



no speciMl; 



♦Exchange can be identified at the moment concerning CAL courses 'ori^£ 

courseware in general. The curriculum for the teaching of computet ^ • 

^ ^ ■ * * ' " • ^ *f f 

science at the-- secondary level, however, mighd be the object "of ln^<Si^tna- 

- ' A . ' ^ 1 . 'ra- 

tion exchange between Canadian provincial ministries of education 



the^gO/Vemmeht'^of North-Rhine-Westphalla* ' t ' 

• The NRC and other, Canadian centres interested in the development 



of technical apparatus for CA^ or for the teaching of computer sci^ce 
could find some advantage in exchanging information o^ the^ computer- 
controlled^ audio visual equipment and-on^the analog computers for 

} . ' . ' ' 

teaching* . , ^ 

^ Finally, exchanges of -information and programs, mai^^^^om^ "i^ 

Canada to Germany, could be coGVidered in the area of compufrdr^ networks 

for management and schocfl administration through the^-fj^ject carrier 

group of FEoLL* 4 ^ ' . • ^ 

Project CLAB at the Integrated Compy^ensive School^ at Garbsep 

^~J. ^ \ ' ~r~* . 

Organization ' v . ^ " • 

Project CLAB (acronym ?#dr "Conlputersr 'Solve Problems of EducatioiO 

at Garbsen is essentially a group of educational researcK workers and 

/ 

computer specialists working in clo^e collaboration and on site with 

local teachers a-* the Garhsen primary school. The project is still young, 

l^bavlng started in Dcy^ember 1972, The CLAB group is a part of the Ministry 

« 

of Education of the State of Lower 'Saxony . -The computing facility is a 

Siemens 4004/45 which has a cap£teity,^of* 128 K bytes of core, 3 disks, 

4 mSgn^etic tapes, a card reader/punch and 30 display terminals located in^ 
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what is called the electronic classroom. Terminals eost about $6,000 
and have a keyboard connected by a cable to the display which holds 
20 lines of 54 cha^cters,' Total cost of th^^system is in the order of. • 
$32,000 per month. 



The 



fCnancii 




upport from the Lower Saxon ia (Government for this 



pr<l)ject^J.s-soiiiewhat higher (66%) than the^support for the balai;ice which' 
comes from, the Federal Miniatiy-'^in Bonn (34%). Tlie current phase ends 
in 1976 but indications are that funds will be forthcoming ±o allow the 
project to continue* In addition to maintaining the system, ^i^ens ^J*, 
developed the 'software under contract from the Bonn Government 




The project is coitcerned with the two main branches of informatics 
applied to education, napely WiTh administrative problems and comgi^ter- 
assisted leariiirr^. * ^ ' . * ^ 

... - 

Hn regard to administrative applications, ^he CLAB group is 

attempting to;^establish a set of compatible programs which might be u^ed 

/ ' - >. ' ' 

in the nine computer centres in the *^tate. These centres are supported 

by the counties and are thereby somewhat independent. Both Siemens and 
IBM computers are used. To solve the problem o'f -machine independence, 
the work is done in the COBOL prograi^lng lang^fege but tlje acceptance of 
the administrative programs throughout the state can only be solved by 
mutual agreement. , _ \^ - . ■ • 

The ma'in tasks which have b.een completed to. date are test surveys 
using 'mark-sense cards. It is hop^ to have DIDAS, a new program for 

24 
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scho'ol manafgeraent, completed by 1 February The specific projects 

■* . > * ^ 

are complemented by:^ ^broader program in which it is attempted'to see ^ 
p * 

the eSucational system in an ' in tfegrated manner. Here the main difficulties 

are anticipated problems of coordination, 'vhich the ^groii^^^^'vattempting 

V ^ - • » 

to solve with the .aidfof a coordinating body. Project CLAB also has the 

< ubiquitous p*tobl^ra of trying to" integrate^. the computer into the classroom.' 

At present there is the tendency to thim.of the compyter as an adjunct 
^ ' ' • / • ' * ^ ^ ^^^^^ 

rathr^r^ tharv to attempt a full integration. >^ \ ^ ^» , ^ 

* ' ^ IrT CAL the. work primarily remedial. TJje-^ranguage is LIDIA, a 

Coursewriter type language for the Siemejas-^achine written in assembly 

language. The prograi^^^ghmi^-4=dT^ are concerned with obtaining 

^smallest cotranon, factor ahd^rlne number, game playing and drills, certain 
exercises in -^ysics and chemistry and problems'^of learning English, The 

'game playing problems sijnulate the actual game. ' 

^ Teachers at other schools teach 24 hours-per w^ek but at.Garbsen 

^ft is usually, 20 hours • Teachers who write CAL, lessons have 6 to '9 hours 
further reduction. The computer lessons are in use mainly in ihe sciences. 

^ One of the reasons for the emphasis in CAL *at Garbsen is that it 
is considered to be a-*ppssibXe aid to make up for the shortage of teachers. 
TJie school Is larg^, with some 1700 pupils' divid,ed in^^o about 60 classes 
of 30 students each. "These are highly agtive children in ^ dyjnamic middle 

^class environment with all of the associated difficulties and advantages 

which go with ^arfee size and .surplus energy. The group considered itself 
very definitely as experimental* The participating .'teachers hope that. - 
through new teaching aids such as CAft* they may be able to help solve at 
least some of their problems. ' 

*■ ' ' '25 
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Areas of Possible Collaboratlan 



more definite prospects is in the teatrhiog of English 
as a second language. This was discussed since the^-e also exist sitniiar 

projects in Canada, The experiment at^G^rbsen, In making I^^e£init4 ^ ^ 

t ' ' ' ' ^ // /'^^^ ' ^ 

attack on the problems of cost eff ectiveriess, will be of Interest to mosC 

Canadian groups. The close interaction with teacher^ put^^^n^"" grqup in / 

the position of having a rather special on-site experJLei&elXMso, the 

administratiye^o^el offets possibilities of exchange in the adminis^- ^ 

tratipn field. The projects are well doi:umented whi^h makes them easy, 

barring the language pf^obltein to use inXatiada, 



Insofar as cbllabcPtation 're CAL, materials is concerned, direct 

exchange is not feasible unless there is* translation for both machine 

' • . • • ' . \ ^ 

and natural language. Jhe^ technical environments are different but not 
insuperably so. It should not be too difficult to make prpgrams available- 
in LIDIA accessible in other similar .CAL languages, /fiaw extensively this 
should be done is another matter; ijt, seems to be worth looking iritcf^on. 
the scale of a small pilot study. 4A' closely /elated problem^ is .that LIDIA 



is used on the Siemens terminal w^ch* has the Relatively small screen . 
comprising 20 lines of 54 characters ea^h. N,Thus, the rhythm or,;^t:heo 
program is different and purely automatic translations from a program in 
tlDIA to one * it (say). ETL may not be advisable. ^ ^ % \ 
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Research Centre for Rehabilitation, Prevention and Vocational "Training 
tart of the Stiftung Rehab i 11 tatj^>.H eid4lbei^^ Germany. • " 

The gtiftung Rehabilitation W the lairgest it^stit^ ion in Germany 
concferned with the vocati9nal sfetJt]^ment and stOjCl^al integration of .ji^he 
\hand;lcappfed into th^Sfcommiinity. It comprises rehabiditation centres, 




also residences and a hospital, and research institutes concerned with 

vari6us aspeots qf^ rehabilitation. \ 

Reseajrch and^development^of computer-^assisted learning has been* 

underway for some fiv^ years. It/ is aimed at providing facilities for- 

the basic education aad vocational "training of the handicapped and is 

undertaken at seve^ral locations: \ ^ ^ - 

/I, The Berufsforderungswerk is a vocational retraining centra for 
« / . ' * 

1700 adults, located at Heidelberg. It admits handicapped vpersorts, some 

^ ^ . f • < * . ^ . 

confined to whee^^air^, ]je|ween tjie agqs of 18 to 59 years, and provide 

accommodation up to 3 years. Vocational training is offered in 50 

different* occupations, ranging from .apprenticeships to prol^^i^na^ 

qualification/^ /Train|Hg^programs ' cov^ busiheas' administration,' tool ' 

making, mac^iite^buiidin^^^ electronic engineering data . 

processing, building trades, health service* occupations, architecture,^ 

^etc« For some professions, including engine^ing technologist, the 
examinations may be taken at the Stiftung. / ^ i 

Wit*hin this -organization, the Research Centre for R^abilitation* 

Prevention afhd Vocational Training employs 100 research workers on the 
development of new concepts and modules for teaching and learning. It 
has five research groups, of which two, dealing with informatics and 
education respectively, work together in ^he development of CAfe^ 4* 

2. The Rehabilitation Hospital ^near Karlslrt^^, 60 kilometers from 
Heidelberg, - has 30 beds and is being expanded to 625 beds. Terminals 
liTiked by phone liije to Heidelberg will be used for vocational training, 
also information retrieval and* documentation . 
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3. A Residential Comprehensive S'cho.ol ^ f or 'han^te:^ped children at ' 
Neckargemund, 1^ kilomet^rs^from Heidelberg, opened in September* 1974. 
This includes a kindergarten, ^ primary and secondary school, and a 

, vocational training fcentre for school graduates. • It presently has 400 
places and will expand to 1000 places. Students have loultiple handicaps 
(motor, locoiDOtiop^l^aming, spefech) with associated secondary disabi-^ « " 
liti^s-'(weak"motivation, poor communication, social maladjustment,^6tc.) • 
It is planned that computer terminals for CAL will play a central role 
in the education provided by .this 'school. /, 

4. A Central Institute for Vocational Counseling , with 200 residential 
places, was established in 1973. 

5. An Academy for^pecialists in Rehabilitation is in the- planning 
Stages* • \ N . - ' 

R^B^rch efforts ar^directed towards the development of self- 
instructional multi-media systems to assi^ the development of the dormant 
intellectual capacities of the trainees. CAL is envisaged as an integral 
part of such systems. The computer ±s used essentially as an adaptive 
teaching machine' to provide individualised traini^gi programs and replace 
conventional classro'om instfuction. It is part of . an instructional system 
in which the teacher is relieved of routine work scKthat he has more time 

• - C ) 

available for student guidance. ' ^ 

Notionally, TV is used, to motivate and to provide information; 

cotoputer programs are used to give practice; and teachers conduct tutorials 

;rever, Ut should be remarked that computer programs which were s^en in 
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operalrion pravided more than simple drill and practice : they included 
answer processing routine^ which could branch the student into remedial 
lessons incorporating instruction to assist him in overcoming his 
difficulties, ^ ' . ' • 

. Several hundred CAL. programs have been developed by about 70 

I different authors and have ^eirTtoded by expert^ programmers, CiiVrently 
they serve more than 2000 students. In the. Beruf sforderungswerTc , lesson 

' periods are from 8:00 a.m. to 5s00 p.m. and terminals ' are used on a 

^ v61untary basis in the evenings until 9:00 p.m. 

The subject' areas covered by the cAl programs include mathematic 
economics^ fi»nance, engineering, computing, etc? A *loosl-leaf folder 
alongside each terminal gives ' instructions for using the computer, to- 
gether with a complete listing of programs and a call number and bfief 
description of each. 

Approilimat^ly 70% of the programs are of* the drill typ'e, with 
some tutorial elements and remedial branching. However, attempts are 
ncjw being made' to develop mor^ simulations and games. These include, 
for example, - simulations^ of economic systems,^ of the stock market, etc' 
Programs currently in use are mainly instruct<5r-dontrolled but more 
s^tudent-controlled programs are*now being writtten. Records are main- 
tained o^ all student' responses, primarily— in order to enable authors 

to improve their programs. ^ ^ ' , ^ ^ ' ^ 

' / f . ' ' ' . • * 

In th^ yeri^f sforderunRswerk , where 30 terminals are ip one room, 
one prOc^r is on duty^ to assist students in using the terminals^and 



.obtaining programs. 
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^ Two computer systems are presently used in this project: 

' ' ^ ' ' 

1. A Siemens 4004/151 computer, with one drum, five disks and* four 

magnetic tapes. Tl>i^ machine supports, locally, 33 Siemens video 
display terminals which^are hardwired; 7 hardwired Tektrbnlcs video 

• » c 

display terminals; and 4 teletypes. There are also attached to the 
machine at the present time, or projected for the end of 1974, 
another -57 terminals to be located ren^otely at 9 different «6entres . 
Of these, 30 will be in the school at Nechajgemund; others' will be 

as far away, as Bremen, Paderbom, Freiburg and Munich. The principal 

. ^ f • • . ' ^ . ' ^ . * . 

language useci on the machine is APL. 

2. An IBM 370/155, with 2048 K bytes of core memory, 18 disk^, 4. 

magnetic tapes, and ojih^r peripherals^) Attached -to this machine,*^ 

. or to be attached by the end of 1974, are 40 IBM video display - 

• - r ^ \ " ^ 

^ terminals. Additionally, further 2740/2741 hardcopy terminals' are 

* \. *^ 

to be attached remotely at 6 lOcationsf, including Hamburg, Es^ 

Frankfurt and Linz (Austria). The total number of terminals by the 

end of 1974 will be 250, aiid by mid-1975 it will be 267. The/ 

principal language used on the computelr is APL. ^ ' 

• * . ^ • 

♦ .When the project was , initiated in 1569, with an Ijm 360/50 
computer^ the language used- was Coursewrlter. APL was first used in C?70 
5tnd-P'LANIT in 19j72. When the ^uthors have been free to choose their . * 
language,' thfey have 'used* APL. This language gives far bett;^r response 
time than PLANIT or^Coursewriter and includes a compute mode. It is an%&- 
cipated that^ for thfe itmaediate future, all courseware^ will implemented 
iljiAPLv 

" . 30 
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Projections for the further, development of the present j 
facilities include the provision,- by 1976, of DEic 11/45 compters at 10/ 
remote centres. It is intended tha't these will l>e used as local machiiT&s, ^ 
, with backup from the central computer in Heidelberg. Primarily they 

w^l be used for CAL but could also be used for administrative work during 
the night. ^ * ^ * • , 

The present Siemens machine is: ciedicated to^ CM.r'^The IBH 370/155 
is used almpst entirely for, CAL' but approxi,Tnately 10^ of its capacity / 



is used f or _administj?ative work^dt night.. 
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^FossiBiliti^ for Cooperation 



/ 



• Possible areas 1:rooperatioii with this project \ relate to 

"computer languages, pJLan^ for the organization ''of^ instruction which include 

CAL, terminal eqt^jnent and a network organization. 
• *' ' ^ 

^ ,At the present time, the project uSes the language APL, This 

■ ; ' > ^ ' . ' ' ' ■ ^ 

l^anguage is also beitig used in several^ Canadian centres and there are 

possibilities for the exchange of programs and information. 

' . ' . ' ' • ^ i 

* *..c However, although the Heidelberg project is presently* committed 

to the use of there is no certainty that this 'commitment will be 



.carried into the inde finite futmre. /Officials in" Bonn indicated that 
th6i decis:ljm to ^use APL had been made on strictly pragirfatic grounds^ - 
3Tiere **i^, 'fiher^fore, a possibility that the' Heidelberg project .cbul4 be 
interested in the NRC language at a future date. « . 

Programs and procedures related to CAL for the handicapped, " 
>ahd ways of introducing CAL.inta curricula for the handicapped, could 
probably forih a 'basis for cooperation between, the«-Heidelberg project and 
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the University of Calgary.. Both have a commitment to develop CAL for 
this type of population, although the emphasiV at Calgary is more heavily 

s 

upon ,tjie retarded. • 

Lberg, project is potentially interested in special 
equipment, such as that currently being developed at NRC, 
and co)^d probably benefit jsubstantially from the NRC work* At both^ 
centres, netwarks^^ffe being developed for CAL and it appears there will 
inevitably be- problems of common interest in this regard. 




Universitiy of Freiburg * ' T 

The CAL facility at the University of Freiburg is dedicated to. 
the development of instruction in mathematics and biology. It has been * 
active for fopr years ^nd is funded by the federal government to opei^.ate4 
into ,1975, after wMch time^it is expected that, the p^^^^=&e (Bre^ 
will continue funding the project. 

Cjirrent project staff include the following pers 
Dr. Gotwald, Projec/: Mrettor; 
J, .Ewen, Engineer; 

H*J. Hanke, Ph.D. in Biology, with school teachir& experience; 
P.*J^ipota, Engineering Physics degree, interest lar/guage and 

' • ^ ' . • 

' documentation; ^ - . ^ 

P. Schabolowski, *a Biologist with' teaching e:^perience; 

' . ^ 3 ' .-A, , 

- . W* Geist, previous student at Freiburg; teaching certificate, tut^r 

h » 

The' above pfoject staff are full-time to the project axii 
sufficient funds are; available tp employ seven more.., All salaries are 

paid by the federal government project funds fpr CAL (CUU) . 

, ' ^ f> 
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*v ProfessoV^effner started thfe CAL project in the area of 
genetics because coinputer simulated experiments were easily integrated 
into the subject matter." CM-, material now includes simulations as well 
as some tutorial lessons • A catalog of programs is available from the 
facility. Consideration is being given to some integration of courses 
4)etween the university and local high schools in the areas of French, 
German and biology. • ^ 

Currently, the* computing equipment consists of a Siemens 
. 4004/151, which replaced a smaller Siemens 4004/45 in March 1974. Fifteen 
terminals are located locally, two are located in a mathematics' building, 
while two are located at a teacher training institution. Terminals are 
of a Siemens type employing a complete typewrijier^like carriage system 
^which iJioves across the page.? One such terminal ons^^Jrte was modified for 
the use of the APL character fonts. Xt appeared tha»t the terminal was 
capable of about '20 cps. No video display terminals, such as those found 
in Hannover, Bonn, 'Heidelberg, and Augsburg were in use. The ptinting 
terminal was stated as costing about 15,000 DM. Two microfiche readers 
7^ for viewing of picture^ wete available for use beside terminals. The 
microfiche readers were mai^ually positioned by hjB students as directed 
by the CAL program. 

This-project spent some time getting PLANI^ operational on 

their facility, tn addition to the PLANIT language, BASIC, APL and FORTRAN 

] * 
/ were also av^Mable.'* 

■ 2 ' 

fj The Siemens 4004/15.1 being used entirely for CAI, has the, 

follwing hardware characteristics: * 
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"iK 39# K core (plans* to go .to 512 K core) 




V 



2. 4 jTO^lion character 'drum storage 

3. 8 millfbn character virtual memory system 

4. ^ 55 million character disk systenrnCT" disks accessed in twp* pairs) 
The system rents at ^^§2^000 DM including termiiials, or about $40,000 
per month in Canadian ^^Sg|js. It was'repprted that the hardwire'was 
very reliable with fewer that^^four failures per month. The hours of 
operation are^rom 8:00 a,m. /to 7:00 p,m., with other times not being \. _ 
used because of the'^extra rejnCal charges which would be incurred to 
Siemens. <This appeared to be the case at^^ther installations also.) 
A. video display unit at *the operator's console noted sign-on and sign-off 
activity of the terminals but there did not appear to be the necessai^y * 
software to interrogate the contents of the disfe files. Performance 
records of students as defined_by PLANIT are^stored on disk and copied 
once per week to magni^tic tape., ^ . . 

Probleiiis voiced by project staff indicated some- difficulty in 
communication between project members and acadei^ic^^af f members jpf the 
university. Project staff members do not hold academic appointments to 
the university. ' Ptoblems were cited which are common to many CAL projects, 
For example J ^here is. the problem of assuring adequate communication 
between project staff and unixfersfity faculty regardlt^^ what topics should 
bo taOght and how they should be taught. * It was noted that af report 
outlining some of the problems of bringing CAL into the university 
environment was available • 
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CUU - Projekt Augsburg (CAL Augsburg Project) 
Project Organizatiog ' / ' 

The project at the Ste, Anna Gynaiaslum in Augsburg, Bavaria, 
is claimed to be^he first att'einpt in continental Europe ta integrate CAL 
into a school curriculum. The schoo^ has 1100 students ranging from 10 to 
19 years of ^ge with CAL being used At all levels.^ The project started 
in late 1970 with two Ijeased linw ,to an installation in Munich.' In^l972, 
a Siemens 4004/45 ccnnputer with 17 terminals was installed > Currently, * 
there are ^30 term inals composed of 29 videb display units and one ' 
printing terminal with six located remotely Ofive in Augsburg and one 
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about 35 kilometers south In Lansburg).^ — ^ 
♦ .* • The pxoject^s federaaiy funded until the encl of 1975 wjien the 
^ Bavarian State should begin to support the centre. The outlook among 
^ • the staff was optimistic, with plans being made *f or a larger machine with 
^re language processors. * • ' . , 

Dr. Keil is the project leader and Jias structure^ the staff * ^ 
into three groups.' One^grou^ls composed of three data processing • • 

specialists with one keypunch operator, one systems programmer,' two 
instructional^programmers and two machine operators supporting the 
operations. One psychologist forms the other team attil. a curriculum group 
fs^ composed of a variable number of teachers working on cotlfseware. The 

teachers have course writing conmitments which vary from teacher to teacher. 

s /' 

Usually" a teacher works on course authoring from two periods per day ta 
full time. Also," some work is done on a contract basis. Some courses 
• are being produced by teams and some by a single, instructor. Courseware is 
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coded^on forms, keypunched and Uatch loaded to a pre-processor which 
produces an Ijntermediate language used by the LIDIA interpreter. 

Pgscription'^of Work " ' ^ 

Mathematics: At the sixth grade level, there are five class groups 
operating with five integArrion models. No evaluation results have been \ 
obtained yet from this study. The integration of CAL is done on the 
entire four-day class, week. The programs cover number theory, addition • 
and substraction of fractions, factoring, etp., and. a number ^ of instruc- 
tlonal strategies ^re employed,^ including discovery learning. One group- 
us^ 20 to 25 minutes of CAL then the rest of the period is used in group 
work, While the comparison group take^-i^up work, then CAL. Another 
group atte nds three group se ssions, fello^wed by'^orie complete period'with 



CAL. Another group-iias the teacher trying to integrate CAL in a voluntary 
way at^^h^nd of the -regular classj^ 

At the seventh grade, students havet CAL algebra for two hours per 
week and two hours of geometry by conventional instruction. 

At the tenth ^nade^level, k number of trigonp^netry programs 
are available. The strategy Is Ueing changed frojn^program to learner- >. 
controlled,. f 

^hX-Sic^s - Several introductory and simulation programis are available. 

<f i * ' 

Cl^jiistry - Work in this area appeared to be centered on the analysis 

( 

of materials. • '^"N^ 

MqIo^Y- - There are se\r,eral analytic programs for biolo^ dealing 
with peptides and amino acids,, . . 
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English --1^ set of short programs exist for teaching aspects of 
grammar (e.g. negation, .Interrogation and tense) to students aged 13 to 
14 years old. Students at the Gjnnnasluin normally take Latin, then . 
English, then French or Greek. One student h^^ written programs <^6^ 
generate drills in Latin and German irregular verbs. 

Evaluatio n - The staff psychologist. Dr. Karl, is ma^^nly concerned 
with measurement of altitudes. He plans ta use university students to 
develop questionnaires for student and tea'cher use. The' only results 
reported were a general liking^r GAL by students but the enthusiasm 
for CAL decreased Us the age^'of the student increased. 

Systems - The systems group is mainly concerned with data collection 
for feedback to teachers and course authors. Since the LIBIA system is 
vendor supplied, it does not appear that users may alter the software- 

Possible Cooperation ^ 

Several areas- of possible cooperation between Canadian centres 

and the Augsburg project should be explored. , , - ^ 

Papers concerning formative and summative evaluation* techniques*, 

the types of data to be collected and the data, analysis techniques 5^0 be^ ^ • 

employed should be exchanged. 

.^^^^^A^de^lnlte interest was expressed in the techn^xjue-for-rilsS^i- 

nation and diffusion and orgSiizat±Dnal-^.s^uctures to facilitate ^hese 
^oals. The major fa^t'ors in this area are cultural, social, political * 

and economic-" therefore, there^'luay-^be only academic interest~ijrBxehanges 




in this class of paper. 
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' ^^^urseware exchange se6ms possible. Coursewriter and CAN appear 
jo^i^the closest languages to LIDIA; From the Canadian viewpoint, a 
difficulty would seem to arise in using courseware j^r^Ltten, in German. 
It is* possible, however, .that Canadian courseware could be used to 
•advantage in Germany because of the English language requirement in German 
schools. ^ ^ • 

Research in learner and program-controlled GAL is ©f interest to 
both German and Canadian grolips. It appeared from the discussions tjhat " 
both countries are moving towards the' production of learner-contr.olled- * 
courseware, although there is little, empirical data to justify this 
approach. ^ , ^ ' ' . / ^ . ^ ♦ 




Summary * x , 

Throiigh the Data Process^jtf Support ^ro^ram^f^the Ge2?man 
Government, fiiajor support ±^^ifeX4g provided for research-and developmeiit 
prgjects in r coipputer-a^ded learning. The program. appears to' hav^ *achieve4.; 
effective collabpa^atiprf bfetv«^n_^ederal'^ftd state^'govemments ^nd-coSld 

Dort Jl6t research and' . 
deve>5pmept in^ dAL because of the^ similar "S^^jte^^n^^o^r^^ 
in the two cduntrie§ inspVar as ^saientiflc researcl^-and^educa^^ 
c6ttcerned. / \ , * 



^ S6vSral/ateas of. poBsible'^Mpgratlon were Identified during 
the visit but iny cooperative activity inN^ese ar^s would be primarily^ 
concerned w^th the/exchang« of information in ti^e form of papers ,^co^rtputer - 

t^at at this time/it is 
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not possible to def;tn^ a project to be undertaken jointly. Specific 
ar^as in which an exchange of information would be of benefit are CAL- 



\ 



techniques, for medical instruction and for instruction of the )iandicapped> 

problems associated with' the introduction cOl^AL into existing systews, 

e-valuation and data analysis techniques, general "system techniques incLuiJing* 

Informabibqn on terminal hardware and programming languages for CAL. While 

some exchange oi&sCourseware might take place, this- would be limited by 

the language different 

Some difficulties "Im^ the exchange of information arise from the 

difference in l<^nguage* Few Canadrank ;Ln the CAL field have working 

knowledge of German. Since mbst of, the German CAL workers have an/effective 

- — ^ 'ft 
command of English, a common language^ exists- -for^exchange between Canada 

and Germany. How^ever, very little of the^^rman CAL work is^publisHM-^. 

in English or French* mcjst of it being published in German. It is 



exchange of information between -cetlt 
jreatly falillitated if there we^ avail^bl^ in Canada 







^ « . ' * Bibliography < 

Donth, Hans H. ^ Seven Years of Promotion of Research, ^ Development" and 

-tiducaftion in Data Processing by the Federal Government of Ge^rmariy; 

^ Pacts dBd 'Insults, Federaimnistty for Research afid Technology, * - 

^ - . ' vBoi^n-Bad Godesberg, , Federal Republic of Germany. 

Wachsmann, Thomas.^ Moglichkeiteiv und G4en2en dej: Rationalisi^rung des ^ 

Unterfichts durch Anwendung neuer Lehr-und Lernverf ahren, Ein 

. ** ' *- ' ♦ 

Denkmodell fur Kosten-Niitzen-Kalkulationen, Programmiertes Lernen, 

JJnterrichtstechnologie und unterrichsforschung, Sonderdruck aus 
Heft 2/1972, Jahrgang 91 ' ^ ' 

EyfertH, et.al. - Computer in^Unterrfcht, EAist klett Verlag S tut tgartv 1974. 

GMD 1974 (A brief •mimeographed description of the structure, objectives 
and activities of the Gltb - in English). , ^^--^^ 

\ahresbericht 1973. Gesellsphaft fur Mathematik und Datenverarbeitung 
, MBH Bonn. 

GMDySpteg^. Jnformatien aus der Wis^nschaf tlichen arbeit der Gesellschaft 
^ fur Mathematik und Datenverarbeitung, June 197A.- ^ 
Studien und Porschungsfuhrer Informatik Ausgabe 1974, Gesellschaft fUr 

Mathematik und Datenverarbeitung, Bonn*; De^tschei^ Akademischer 
^ -Aus1;a]tlschdien8t^^onn-Bad Godesber^^:^ ^ , 

jPEoLL 74 (A descriptit>c^of FEoLL and<its projects in German). 
EEoLL - Projekttrager DV im BildungsVesen Information 1/1974. Referate 
I und Diskussioneo^rfes WerKstat^tgesprachs, ^Analyse und Bewertung - 
* '^esentlicher ^utoren und Dlalogsprachen fur' den Bereich des* 
Bildung3wesens" am ;2. OktoW 1973 in Padferbom. 

40 



- 40 - 



?rojekt- CLAB - Kurzb^schreibungen der in der Autorensprache 'LIDIA' 

(Lemen im Dialog) erstellten Lehr pro gramme (Auswahl), 
AuiPtrag und Aufgaben - Siftung Rehabilitation, Heidelberg May 1974. 
Fo/schungsvorl^aben: , Blindenscrif t-Drucktechnik» Stiftung Rehabilitation, 
Heidelberg February 1974 • 

, * ■ ' * 

Specht, J. APL und^ Mathematikausbildung. Stiftung Rehabilitation, 
Heidelberg*" July 1973. 

Zeitaspekte von APL. Stiftung Rehabiliatitjn, Heidelberg, 
• * Jiijy 1973- • ^ \ • ' 

& Stengele, R. Notenbank* Ein ProgrammsysteiA *in APL — Plus 

zuint Abspeifhern von Leistungsnoten in einer 'Datenbank, Stif tune 

^ . \ ^ 

Rehabilitation, Heidelberg May 1974. \ 

/ ' • ■ " \ * \ 

- Kaier, E. Zur Organisation de.s Computer*-Unterstiitzten UnterrVchts (CUU),. 

\ Stiftung Rehabilitation, Heidelberg April 1974. 

5 > 

Spiele Jli^er Mat^lematiscHe Gruppen mit dem Computfr^Verwendung 
einer Spielldee von ,Z.P. Dienes im Computer-Unterstutzrtea Vnterrfcht, 
JStiftung. Rehabilitation, Heidelberg, September 1974.^ • 
Augsljiirgerv W. Use of Computer-Assisted Learning in a Rehabilitation 
• (Jentre^, Stiftung Rehab ili tat iojl, Hei'delberg,Mune*1974.. 
rger. Hi AYL ^und^^CUU, Stif.tung Rehabilitation, Heidelberg', August 1974\ 
Sudwestdeutsches Rehab ilitationszetntrum fiir Kinder "^yixd Jugendliche. 
• ^ Neckargemund, informationsschrif t. 

; I - ' ^ . ' ^ ' . ^ . 

l>a reafdaptation des annees.s.oixante^dix- Nouvelles voies de teinsertion 

^ ■ " - , , 7. ... 

^ . soclo-profpssilonnfelle des handicapes, Stiftung, Rehabilitation, 

■• \ . -Heidelfeerg,. 1974. • ' ' . {i ^ ^ ^* , 

, • • f • 

ERIC ' , \ ^ - • 




FEoLL - Projekttrager DV im Bildungswesen - Information 2/i97%r * ' 
"Entwicklung und Etprobung von CUU-Programmen verschiedenartigei: 
Strategien. ' Integration von CUU in den Untdrricftt". ' 

Blehringer, H. ^ CAI School Application in Germany, St. Anna Gymnasium, 
^ Augsburg. ^ * • 

Keil, K.-A. Entdfeckendes Lerhen im Rechnerunterstutzten Unterricht, in: 
ReQhner-Gestutzter Untej^gicht 74 Fachtjgung Hamburg, Springer 
Verlag Berlitt 1974. ' * ' . 

• - Die Zentralstelle fiir Programmierten Unterricht ^an 

* . - ' <* ' ' . ' 

bayerischen Gy^aslen, Fernsehen und Bildbng 1/2 1974.' 

- ^ Lemen mit LIDIA in der Scliule Sonderdruck aug: Freibichler, 

^ » 

Computerunterstiitzter Unterricht, Hannbver, 1974:.^" • 
CUU -^Proj'ekt Augsburg, Kurzbeschreibungen d4r, LIDIA-Programme. ' 



